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Genetic risk: women's understanding of carrier
risks in Duchenne muscular dystrophy

E P Parsons, A J Clarke

Abstract
This paper reports a study of 48 women
(16 mothers and 32 daughters representing
28 families) who had lived with Duchenne
muscular dystrophy (DMD) in their
family. It looks at the way the women
talked about their carrier risks during
the course of an unstructured interview.
It points to a significant difference
between lay and health professionals'
perspectives, in particular the thresholds
they used to distinguish between high and
low risk. A number of women, when
quoting their risk in a mathematical
form, confused their reproductive risks
with their carrier risk, another indica-
tion of differential perceptions between
the women and health professionals.
There was evidence that several of the
women did not retain their risk in a
mathematical form but had translated
it into a descriptive category which
resolved their risk into greater certainty.
(J Med Genet 1993;30:562-6)

Risk implies uncertainty. Formally speaking it
is a concept of probability which is represented
by a number between 0 (impossibility) and 1
(certainty). Concepts of risk are an integral
part of clinical genetics and although tremen-
dous advances have been made in molecular
research, families are still making significant
life decisions on the basis of estimations of risk
rather than certainty.

Traditionally it was assumed that a strong
positive correlation existed between risk and
reproductive behaviour. In the terminology of
Vlek' risk was seen as a 'stimulus' that elicited
a largely predictable response. This approach,
which underpinned the majority of early pub-
lications on genetic counselling, makes two
assumptions: first, that clinical risk rates are
precise and unambiguous and, second, that
knowledge of these mathematical figures facili-
tates informed, rational decision making. It
was widely accepted that the probability of
having an affected child would have a predict-
able influence on reproductive behaviour and
that the empirical risk figure would be subjec-
tively interpreted in some relatively uniform
way:
". parents generally act in a way determined by
whether they fall into high or low risk groups."2 (p 129)

The same year Emery et al3 were disturbed to
find that:
". a number of couples at high risk of having a child
with a serious genetic disorder were undeterred from
having further children...." (p 726)

In recent years this more orthodox perspective

has been challenged for being too simplistic,
asocial, and failing to distinguish between risk
in terms of an empirical rate and risk in terms
of a subjective assessment. Formal probability,
it is argued, is merely an empty mathematical
concept waiting for subjective interpretation.'"6
C6te7 proposed that a clear distinction should
be maintained in genetic counselling between
the mathematical rate and the consequences
of its outcome because the interpretation of
genetic odds is essentially subjective and
influenced by the perceived burden of the
disease and other subjective considerations.
This social interactionist, or social construc-
tionist, perspective portrays risk as a multi-
dimensional concept and is supported by a
growing body of research which suggests that a
number of factors other than risk influence
reproductive patterning.8-'2 It accepts that
definitions of risk are constantly being nego-
tiated and renegotiated between a person, their
social situation, and the norms, values, and
institutions of society. It recognises that no
two people can ever experience the same situa-
tion in the same way because they each have
very different previous biographies and dif-
ferent expectations. These influence how they
define the situation, and different definitions
lead to the construction of different patterns of
behaviour.'3-'5 In the words of Thomas and
Thomas":
"If men define situations as real they are real in their
consequences." (p 572)

Understanding how people perceive and de-
fine their genetic carrier risk is important
because of the vital role it plays in their subse-
quent social action. This should therefore be
seen as significant in any assessment of how
risk information is conveyed in genetic coun-
selling.
This paper explores how a group of 48

women (16 mothers and 32 daughters, repre-
senting 28 families) talked about their poten-
tial carrier risks during the course of unstruc-
tured interviews. The ages of the mothers
ranged from 46 to 68 years and the daughters
from 19 to 49 years. The issues of the social
classification of these women is discussed in
detail elsewhere.'0 Using the Registrar Gener-
al's classification the social distribution was as
follows.
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The focused but unstructured interviews
explored various aspects of the women's ex-

perience of living with DMD in the family.'"
(The names of the women quoted are pseudo-
nyms.) All 48 women had, at some point, been
given a figure which represented their carrier
risk. It was possible from their personal re-

cords to ascertain that figure and whether it
had ever been altered. The purpose was not to
test their memory or measure the effectiveness
of genetic counselling, but to hear how they
talked about their risk in the course of an

informal conversation in their own home. Had
they retained it in a mathematical form or

translated it into a descriptive category? Was
there any significance in the mathematical
figures or the categories that they used to talk
about their risk?

The ordinal ranking of risk
The acceptance that a carrier risk figure, des-
pite any appearance of objectivity, includes a

large component of subjective judgement
means it is important to explore how both
health professionals and women define the
concept. Although there is little agreement on

whether genetic counselling can ever be non-

directive,'7 there is certainly a body of research
which indicates that responses to information
can be significantly influenced by the way it is
presented.'""0 Clinicians and other health pro-

fessionals involved in genetic counselling play
an important role in presenting risk informa-
tion. How do they interpret risk figures? How
do they represent them in genetic counselling?
Do they give them in a mathematical form or

are they translated into various descriptive
categories of probability? Lippman-Hand and
Fraser8 noted the tendency for counsellors to
use semi-quantitative terms.

"At the same time they were relaying a numerical rate
the counselors were qualifying it with descriptive state-
ments of the same probability ('the chances of its
happening again are remote - are very small')." (p 118)

Earlier Block et all' found no overall consensus
among medical professionals about how risk
should be presented. It is this lack of consensus

about how probability figures are translated
into subjectively evaluated descriptive, or or-

dinal, categories which concerned O'Brien":
"The problem is that the same expression may convey

different degrees of likelihood to different individuals."
(p 89)

Shaw and Dear23 asked a group of mothers,
medical students, and doctors to translate
eight common probability expressions into a

numerical value. They found a significant dif-
ference between lay and medical interpre-
tations. They concluded that the use of verbal
probability expressions by professionals should
be restricted and that more information
should be presented ulsing numerical terms.

This lack of consensus in professional evalu-
ations is well illustrated in genetic counselling
publications where little agreement is evident
about where thresholds should be numerically
drawn between risks that are classified as

'high' and 'low'. Carter et all'4 designated a

recurrence rate of 10% as the divide, one
author being prepared to say to parents with a
risk below that figure ". . . in your place I
would be prepared to take that risk". Emery et
al3 also saw recurrence risks over 10% as
'high', but those between 5% and 10% as
'medium', and below 5% as 'low'. Later
Emery et a125 reverted to a single distinction at
10%. Wertz et a126 found that genetic counsel-
lors defined a recurrence risk above 25% as
'high' as did Reynolds et al.27 Hutton and
Thompson28 also used 25% recurrence as the
beginning of 'high' risk, but referred to risks
between 5% and 25% as 'moderate' and below
5% as 'low'. More recently Norman et al,29 in
their work on DMD, described carrier risks of
50% as 'high' (a recurrence risk in any preg-
nancy of 12 5%), those between 5% and 50%
as 'intermediate' (a recurrence risk of 1-25% to
12 5%), and those below 5% as 'low' (a recur-
rence risk of < 1-25%).
Any ordinal descriptive scale is, of necessity,

arbitrary. The watershed between what is
defined as 'high' and 'low' risk is subject to
variable professional interpretation, but how
did these definitions compare with those made
by the women?
There were 36 women who talked about

their carrier risks using a descriptive ranking,
that is, they referred to them as either 'high' or
'low', 'bad', 'not so bad', or 'good'. It was
possible to take this informal ordinal scale and
see where they placed significant thresholds.
There were two main watersheds: women
ranked carrier risks below 5% as 'low' (a
recurrence rate of DMD in any pregnancy of
125%), and those above 20% (a recurrence
rate of 5%) as 'high'. Details of the way the
women ranked their own risk on an ordinal
scale are shown in the table.
What conclusions can be drawn from the

numerical difference between professional and
lay assessments of risk? It can be seen from the
examples quoted that professionals use 'risk of
recurrence' as their index and ranged in their
assessment of 'low' risk as being less than
1 25% (a carrier risk in DMD of 5%) to under
10% (a carrier risk in DMD of 40%). In
contrast the women were specifically talking
about a figure they termed as their carrier risk
and defined a risk below 5% as being 'low' (a
recurrence risk of 125%). 'High' risk for the
professionals ranged from 12 5% to 25%
(representing carrier risks in DMD of between
50% and 100%). In contrast the women
defined any risk above 20% of being a carrier
as 'high' (a risk of recurrence of 5%).
There are two potential explanations for this

variation. Is it pure artefact? Were the indices
used so poorly defined that the parties con-

Women's self-ranking of carrier risk.

Carrier Women's self-ranking Total
risk

High Low

<5% 0 8 8
5-99% 1 1 2
10-19 9% 2 1 3
20-39-9% 2 0 2
> 40% 21 0 21
Total number of women 26 10 36
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cerned were unclear whether they were talking
about carrier risks or risks of recurrence? Was
it that the women felt a figure of 5% sounded
'low' and one of 20% sounded 'high'? If the
same figures had been quoted as risks of recur-
rence would they have constructed the same
thresholds? Was it that the professionals failed
to distinguish between diseases and, like the
women, designated figures that sounded ap-
propriate for those classifications regardless of
the inheritance pattern or its burden? The
alternative explanation is that the women, as
potential mothers of affected boys, were aware
of the difference in the figures and were just
more cautious in their assessments.
On the basis of this one study it is difficult to

draw firm conclusions, but there is evidence
that any translation of risk figures into emotive
categories such as 'high' or 'low' needs to be
treated with extreme caution. In addition, it is
clear that the concurrent use of carrier and
reproductive risks can give rise to confusion, if
not to the professional, certainly to the lay
persons concerned. It is this potential misun-
derstanding between the two rates that will be
explored in the next section.

Carrier risk and reproductive risks:
professional and lay perspectives
The concern, when the women talked about
their risks in a mathematical form, was not its
correctness per se but the significance of the
figure they used and its representation.
Twenty-eight of the 48 women talked about
their risk using a mathematical form, either a
percentage or a ratio. There were 13 who
quoted it with a degree of accuracy (that is,
within plus or minus 2%), and with one excep-
tion these were all daughters. This could well
reflect the greater relevance of this information
to them and their more recent experience of
genetic counselling. There were 15 women
who were incorrect in their recall and it was
evident that over half of them (8/15) had
confused their carrier and reproductive risks.
This difference is not only mathematically
significant (a carrier risk rate is four times
greater than a reproductive risk in any preg-
nancy), but it points to a potential difference
between medical and lay perspectives.

In the laboratory, scientists are concerned
with establishing indicators of carrier status
and it is carrier information that is passed to
the clinician. The general practice in genetic
counselling is to begin with this carrier risk
figure and then explain its implications in
terms of reproduction.
The term 'carrier risk' has become part of

the every day language of medical genetics but
how meaningful and relevant is it to the people
concerned? Lippman-Hand and Fraser9 found
that many women were sceptical about the
usefulness of rate information. There was
evidence in this study that the majority of
women did not feel that their personal identity
had been spoiled and recognised the potential
latency of their carrier status.'030 They pointed
to significant critical junctures when the latent
became manifest, for example, when they were

establishing a relationship, when they were
getting married or planning a family. The key
issue for these women was not 'being a carrier'
but its implications in reproduction. In the
genetic counselling situation the women, faced
with a range of figures, are likely to retain the
one that has the most meaning for them: their
risks in reproduction. All too easily this can
subsequently become confused with their car-
rier risk.
During the interviews a number of the

women recalled how the figures had been
explained to them. One common theme in
their accounts was the simplification of a per-
centage risk into odds.
"They gave me odds, I can't remember the actual odds,
I was classed as high risk ... they said I've got to have
eight children to have one affected, I thought: Do I
have to have eight children to prove them wrong?"

". they said it's 100 to 1, so I asked: If I have a
hundred babies would it only happen to one of them?"

". they used to say things like: Oh 1 in a 1000, and
you think: Oh well have I got to have a thousand babies
before I have one that's like that?"

"At one time this doctor was telling me the chances I
had, that was no good to me, I remember saying to
them: What good is that to me, I would never want a
load of children anyway, my mother had six."

There is clearly a need for further research into
how complex genetic information and mathe-
matical figures can be communicated, so that
confusion and misunderstandings over levels
of risk are kept to a minimum.

Carrier risks: making sense of the
figures
In this study 25 women, even if they did make
a mathematical reference to their risk in terms
of either odds or a percentage, went on to talk
in more general terms. It was evident from
their conversations that they were trying to
make some sense of the figures they had been
given. Kessler3' noted that for information to
be useful it needs to be transformed into 'per-
sonally meaningful units'. Mrs Hansford was
doing just that when she was talking about her
daughter's risks:
Mrs Hansford: "Camilla's rate is very high - 1 in 6; it
was 1 in 3, she is now 1 in 6. Is that high or is there a lot
higher?"
EPP: "Um.......
Pause.....
Mrs Hansford: "Or is it about average?"
EPP: "It's difficult to say...."
Mrs Hansford: "Well about average I would think."

She was trying to locate Camilla's rate in terms
of other rates, a process Lippman-Hand and
Fraser9 referred to as "calibrating odds against
those faced by others". It was on this basis that
Sally Abbott (CR 18%) concluded her risk
figure was 'not so high'. This definition was
based on a comparison with her sister's figure
of 42% rather than any medical or mathemat-
ical reasoning.

Carrier risk figures may give the appearance
of being static and absolute but in reality they
are constantly subject to refinement. They can
be altered as a result of advances in molecular
technology and because of changes in the
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family pedigree. Kitty Bain had her risk modi-
fied from 33% to 1% because of CK testing
and the birth of two normal sons. What do
women do with the revised figures? How do
they build them into their understanding? Do
they change their definitions? This issue is
highly relevant in a period when there are
rapid scientific advances. Mrs White (CR 5%)
and her daughter Pamela (CR 0 5%) both
believed that DMD in their family had been a
'one off' event. During the course of this study
one ofMrs White's grandson's was found to be
affected. This changed Mrs White to an oblig-
ate carrier and revised Pamela's risks to 7%. In
conversation with a doctor one day she asked
what her new risk figure meant. The reply was:
"Well we consider 10% to be high so you must be
moderately high . . "

Pamela was trying to translate formal probab-
ility analysis into something meaningful to her.
The doctor was defining her carrier risks of
7% as 'moderate' and yet her sister, who had
been given a risk of 0-7%, had given birth to an
affected boy. Mathematical probability seemed
meaningless in the light of her personal experi-
ence.
One strategy 11 of the women adopted, in

the process of making their risks more mean-
ingful, was to resolve them into something that
was more certain. This is illustrated by the
conversation with Mrs Poole (CR 90%) and
her daughter Victoria (CR 27%).
Mrs Poole: "They do say that your risks have gone
down a bit, what are they now? 1 in 7 or 1 in 8?"
Victoria: "Well I think's it's about 70 something, it's
over 70."
Mrs Poole: "No she's definitely got it."
EPP: "What's that? She is a carrier?"
Mrs Poole: "Oh she is a carrier"
Victoria: "Oh I am a carrier."

Both mother and daughter were convinced
that Victoria was a carrier and that this figure
of 70% represented the chance of having an
affected boy. They had translated a carrier risk
into certain carrier status.

In contrast the Powell family (all with car-
rier risks below 2%) had translated any risk
into certain exemption. They were quite sure
that none of them was a carrier.
"They took this blood test and there was nothing ...
they said it was a one off or something . . . we did go
down me and my daughter and another doctor said that
there was no risk of her little boy."

"They said it was just a freak accident and it wouldn't
affect us daughters. As I say it didn't really strike me
that if it was a little boy it might have muscular
dystrophy ... I think if it was hereditary it would have
been a completely different thing, taken it more ser-
iously ...."

"I'm not a carrier ... If I had known I was a carrier I
wouldn't have had children, no I wouldn't have taken a
chance."

This tendency for women, particularly those
with risks at the polarities, to resolve it into
either certain carrier or non-carrier status was
often accompanied by the use of descriptive
'one liners'. Jean Moffoot (CR 80%) had been
told by her mother that any boy she had would
be affected and made no attempt to explore
carrier risk or its significance. She had passed

this message on to her husband before they got
married:
"I just said to him: If we have children we can only
have girls. I think the only thing he thought was that he
couldn't have a son."

Other families also adopted the same strategy:
"I was given a percentage but I can't remember it ...
well it was more or less that I couldn't have a boy."
(Daughter with a CR of 30%)

Mathematical percentages and ratios had been
translated into meaningful everyday state-
ments which became potential recipes for re-
productive behaviour. This meant that these
women were not constantly living with risk
and uncertainty. The significance of this reso-
lution into certainty and the interaction
between these definitions and the women's
reproductive patterning is discussed else-
where.'0 12

Conclusion
This study, by its very nature, was small scale
and it is therefore impossible to draw firm
conclusions. However, its qualitative meth-
odology meant that data were generated by the
respondents themselves not by the researcher.
This is significant for two reasons. First, it
offers the potential framework for a more ex-
tensive quantitative investigation. Second, it
highlights the difference between an objective
risk rate and a subjectively defined risk experi-
ence. It points to the need for health profes-
sionals to build individual client definitions
into genetic counselling because genetic risk
and its implications cannot be understood out-
side a social context.
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